Due to the relatively high abundances and similar pattern of daytime concentration peaks, PAN and HNO 3 are considered as the most possible compounds that had interference to the daytime N 2 O 5 signals in this study. During and after the field 15 campaign, a series of field tests were conducted to examine their interference to the detection of our CIMS.
The steady-state calculation based on the source and loss terms is a useful tool to predict the daytime concentrations of NO 3 (Geyer et al., 2003; Brown et al., 2005; Osthoff et al., 2006) . 
The reaction rate constants of k 1 , k 2f , k 2b and k 3 were adopted from the Master Atkinson et al., 2004) . The photolysis frequencies of NO 3 decomposing to NO 2 and NO (j 4 and j 5 ) were calculated as functions of solar zenith angles as described in the MCM, and were rescaled by the measured j NO2 values. The rate constants for the reactions of VOCs with NO 3 (k VOCs,i ) were taken from a review by Atkinson and Arey (2003) . For the heterogeneous processes, the uptake coefficients of 25 4 NO 3 and N 2 O 5 on wet aerosol surfaces (γ NO3 and γ N2O5 ) were 0.004 and 0.03, respectively, which is considered to be suitable for coastal urban atmospheres (Evans and Jacob, 2005; Aldener et al., 2006) . The mean molecular speeds of NO 3 and N 2 O 5 (i.e. c NO3 and c N2O5 ) were calculated from the gas kinetic theory (Aldener et al., 2006; Osthoff et al., 2006) , and the surface area concentrations of aerosols were calculated 5 based on the measured particle number size distributions. The loss rate of N 2 O 5 via homogeneous hydrolysis with water vapor (k 9 ) was adopted from the measured value by Wahner et al. (1998) . During the observations, only 29 VOC species (C2-C9) were measured. To get a more accurate estimation of the loss frequency of NO 3 by VOCs, we classified all of the VOC compounds into three categories: anthropogenic VOCs, 10 terrestrial biogenic VOCs and DMS. The loss frequency of NO 3 by anthropogenic
VOCs was calculated as the value of the measured 28 hydrocarbons (except isoprene) multiplied by a factor of 2; for biogenic VOCs, the loss was calculated from the rate for isoprene multiplied by a factor of 3.5 (according to the emission ratio of total terrestrial biogenic VOCs to isoprene in China (Yan et al., 2005) ); the reaction rate concentrations. Given this advantage, this detection scheme has been adopted 5 extensively in recent years (Bertram and Thornton, 2009; Bertram et al., 2009; Riedel et al., 2012; etc.) . Parallel measurements of N 2 O 5 with a cold CIMS and a CRDS in Boulder, CO on the night of 26 February 2008 have shown excellent agreement between the two principally different instruments (Kercher et al., 2009 ). To re-confirm the observed daytime concentration peaks of N 2 O 5 +NO 3 by the TD-CIMS, we also operated our CIMS with an unheated inlet tube during 6 -21
December 2010, immediately after the present campaign. Figure S2 shows a piece of 
Measurements of ClNO 2 in western Hong Kong
Another field application of CIMS is to detect the nitryl chloride (ClNO 2 ), a product of N 2 O 5 hydrolysis on surfaces of chlorine-containing aerosols. ClNO 2 can react with 5 iodides to produce IClions and I(ClNO 2 )cluster ions, the latter of which can be used to quantify the concentrations of ClNO 2 (Kercher et al. 2009 ). As ClNO 2 is relatively stable to heating, it can be detected by the TD-CIMS with the inlet tube heated to around 180°C (Mielke et al., 2011) . A follow-up field study was conducted at a suburban site (Tung Chung) in western Hong Kong during 2011-2012. The same 10 TD-CIMS was deployed with the same configuration as that at the HKPU site. During that study, ClNO 2 was concurrently measured from the I(ClNO 2 )cluster ion (at 208 amu) with the apparent N 2 O 5 +NO 3 (at 62 amu). The sensitivity for ClNO 2 was determined, after the field campaign, using the most common calibration method by passing a known concentration of N 2 O 5 through NaCl slurry (Behnke et al., 1997; 15 Roberts et al., 2009) . Figure S3 illustrates 
